Metallacarboranes have shown promising results in various fields due to their inherent chemical and physical properties. However, no starting materials bearing a cobaltabisdicarbollide were synthesized with the ability to generate extended -conjugated systems, considering also the metallacarborane a pseudo-aromatic unit. The lack of these reagents prompted us to synthesize new compounds having terminal formyl and vinyl functional groups that can react further by well-developed organic chemistry reactions. Thus, compounds such as [N(CH 3 ) 4 ][3,3'-Co (8-(p-
INTRODUCTION
The cobaltabisdicarbollide sandwich is an anionic compound made of two [C 2 B 9 H 11 ] 2units that coordinate Co 3+ in a  5 way to generate [3,3'-Co(1,2-C 2 B 9 H 11 ) 2 ] -, [1] -. 1 This anion is remarkable in the sense that it is chemically and thermally stable in a large diversity of scenarios, 2 can be substituted at carbon or at boron atoms, 3 has a peculiar globular shape and many options to produce hydrogen and dihydrogen bonds that grant the anion a unique self-assembling capacity. 4, 5, 6 The central core of this anion, "Co(C 2 B 3 ) 2 ", is very similar to the core of ferrocene, "Fe(C 5 ) 2 ", thus they bear resemblances in some respects, e.g. the reversible electrochemistry and the high chemical and thermal stability, 7 but are also different in others, such an enhanced protection of the cobalt atom in [1] by a canopy of hydrogen atoms, 8 and properties derived from the six additional boron atoms placed in two further planes from the core (B 5 plane and B 1 ) that are responsible for singular physico-chemical properties. One of the most obvious differences between [1] and Ferrocene (Fc) is the charge of [1] -, that makes the latter and its congeners to be some of the few examples of metallocene type complexes with a negative charge. In a like manner as Fc, that is widely used as a signaling unit in molecular materials to produce physical recordable signals, [1] could also be very attractive in this field and, very importantly, could be complementary to Fc. As an example, our group has shown that [1]has unique properties to tune its redox potential by the substitution of B-H to B-X vertices (where X can be Cl, Br or I), a property not found elsewhere. 9 These properties should have opened up many new applications and possibilities for this and similar metallacarboranes. However, so far, this has not been the case. To our view, the reason has to be found in the absence of adequate starting materials from which to produce well studied organic reactions as is the case for Fc.
Most probably, the most at hand metallacarborane is the cobaltabisdicarbollide dioxanate, with 300 instrument equipped with the appropriate decoupling accessories. Chemical shift values for 11 B-NMR spectra were referenced to external BF 3 •OEt 2 , and those for 1 H, 1 H{ 11 B}, and 13 C{ 1 H}-NMR spectra were referenced to Si(CH 3 ) 4 . Chemical shifts are reported in units of parts per million downfield from the reference, and all coupling constants are reported in Hertz. The mass spectra were recorded in the negative ion mode using a Bruker Biflex MALDI-TOF-MS (N 2 laser;  exc 337 nm (0.5 ns pulses); voltage ion source 20.00 kV (Uis1) and 17.50 kV (Uis2)).
Materials.
Experiments were carried out, except when noted, under a dry, oxygen-free dinitrogen atmosphere using standard Schlenk techniques, with some subsequent manipulation in the open laboratory. THF was distilled from sodium benzophenone before use. Other solvents were reagent grade. All organic and inorganic salts were Fluka or Aldrich analytical reagent grade and were used as received. Cs [2] , see Chart 1, was prepared according to the literature. 13
Synthesis of [N(CH 3 ) 4 ][3,3'-Co(8-(p-C 6 H 4 C 2 H 3 )-1,2-C 2 B 9 H 10 )(1',2'-C 2 B 9 H 11 )], [N(CH 3 ) 4 ] [4]:
A round bottom flask (250 mL) with Mg (1.27 g, 52.39 mmol) was dried under vacuum with a heat gun for 10 min. Then, it was cooled to room temperature and 60 mL of anhydrous THF and 4-bromostyrene (2.95 mL, 22.58 mmol) were added. A solution of dibromoethane (1.95 mL, 22.59 mmol, 40 mL anhydrous THF) was added dropwise using an addition funnel and the reaction mixture was kept at 30ºC overnight. A white precipitate was formed and it was filtered under nitrogen. Cs [2] (2.0 g, 3.44 mmol), [PdCl 2 (PPh 3 ) 2 ] (200 mg, 0.29 mmol) and CuI (60 mg, 0.30 mmol) were dried under vacuum for 30 min. Then, a solution of the styrenemagnesium bromide (50 mL) generated before was added and the mixture refluxed for 4h. Ten drops of water were added to quench the excess Grignard reagent, a grey precipitate formed which was filtered and the solvent was removed under vacuum. The residue was extracted with diethyl ether (50 mL) and HCl (0.5 M) (3x30 mL) at 0ºC and the organic layer was dried over anhydrous magnesium sulfate. After evaporating the organic phase, the residue was dissolved in the 
RESULTS AND DISCUSSION
The target of this research was to produce readily available reagents enabling placement of sandwich metallacarboranes, in particular [1] -, in organic frameworks so that the cores of both main bodies can be joined by a conjugate linker. Our aim was to produce derivatives of [1]that had a yield above 60%, with a high degree of purity, stable in normal performance laboratories, produced in one pot reaction from a readily available reagent and with a wide range of possible solvents. In the search for a stable reagent able to facilitate conjugation and ease of synthesis we opted for a B-Aryl substitution because these can be produced from readily available Grignard reagents and the monoiodo derivative of [1] -, that is also easily produced. Further, a modification of the Kumada reaction has been successfully applied in boron clusters to produce B-C(Aryl) bonds. Thus this reaction was the one chosen to produce the sought after reagents for wide application. The formation of the Grignard reagent was done in two different ways, depending on the nature of the organic molecule. For [5] and [6] -, the Grignard reagent was prepared following the usual method described by Gilman and Kirby, 19 which relies on the activation of the magnesium surface by iodine. However, this method didn't work well in the preparation of the Grignard reagent having a vinyl group, leading to [4] -. In the latter, where a vinyl group is present on the organohalide compound, the formation of the Grignard reagent was done following the procedure described by Pearson et al. 20 A solution of dibromoethane in THF was added dropwise for several hours to a solution containing the organohalide with magnesium, which had been carefully dried in vacuo with a heat gun. The reaction mixture was kept overnight at 35ºC
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to maintain the reflux. It was then necessary to filter under nitrogen the white precipitate (magnesium salts) that was formed during the reaction. Once the Grignard reagent was generated, a titration was done to check the concentration lay between 0.2 and 0.25 M, as at lower concentration the reaction didn't take place, while at higher concentration the starting metallacarborane decomposed leading to nido-carborane derivatives. Substitution of iodine by aryl groups keeps the same C s symmetry and therefore the observed pattern is almost the same. In Table 1 , the B-C resonance is shown in italics. The rather complex 11 B{ 1 H} spectra of [3,3'-Co(1,2-C 2 B 9 H 11 ) 2 ]derivatives with a B8-C bond consist of one set of signals for each carborane ligand moiety, one perturbed by the B-C substitution and the second, almost unchanged, corresponding to that of the parent unsubstituted anion [1] -. Only when no peak coincidence overlap was found could the positions be assigned on the basis of cross-peaks in the 11 B{ 1 H}-11 B{ 1 H}-NMR COSY experiments. The resonance at 13-14 ppm is not split into a doublet in the 11 B-NMR spectra of [4] --[6] -, indicating that this resonance corresponds to the B-C vertex (Figure 1 ).
In agreement with the C s symmetry, the 1 H and 13 C{ 1 H}-NMR spectra exhibit two slightly different C-H carborane signals due to the substituted and the unsubstituted cage for [2] --[6] - (Table 2) , and one C-H carborane signal for [1] -. The difference in chemical shift can also be observed in Figure 2 where it can be seen that for the substituted cage, the C-H groups are being affected by the R group. Meanwhile, the unsubstituted cage remains unchanged because the influence of the R group is localized to the cluster that is bound to. Both 1 H and 13 cation has been omitted. 
